This paper investigates whether the increased flexibility afforded by e-commerce has allowed firms to increase their tax planning activities. We specifically address the incentives of firms to use exports rather than foreign subsidiary sales. Using proxies for e-commerce activity in both company-level and country-level tests, we find evidence consistent with greater sensitivity to tax incentives when e-commerce measures are high. This research is an important first step in understanding the larger impact of e-commerce on international tax planning behavior.
I. Introduction
This paper is a first exploration of how electronic commerce has altered multinational tax planning. Much has been written in the popular press about the effect of electronic commerce on the taxes that governments around the world will collect in the future. Many of these commentaries suggest that the traditional tax systems, developed during the last century, are not well suited for the new economy because income is attributed to physical products or processes, and thereby to a geographic location. Since these rules cannot be easily applied to electronic and intellectual products and processes, companies that employ e-commerce technologies are perceived to have greater flexibility in their tax planning.
As one example of these sentiments, articles such as "The mystery of the vanishing taxpayer," "Net losses," and "The happy e-shopper" are part of a single "Survey on Globalization and Tax" (The Economist, 2000) discussing the many ways the tax system is failing to deal with e-commerce. In fact, whole web sites such as www.ecommercetax.com have arisen to present articles and other material on the subject. While there is a lot of speculation and assertions in these articles, little hard evidence currently exists to support their claims.
We begin to address the specific question of whether multinational enterprises use opportunities created by e-commerce to reduce income taxes. E-commerce facilitates the use of exports, relative to foreign subsidiaries. We investigate whether e-commerce firms exploit this opportunity by exporting more than non-ecommerce firms when there are tax benefits to doing so. Taxes have been shown to affect exporting decisions (Kemsley, 1998) , but during a period when e-commerce was not prevalent. We determine whether e-commerce has increased the effects of tax incentives on tax planning behavior by comparing the responsiveness of exports to taxes across industries categorized by use of e-commerce trade technologies. Using U.S.
company data, we demonstrate that industries where e-commerce is more prevalent also use export sales to a greater degree, and this relation is larger when there is a tax advantage to doing so. Our estimates suggest that, in a broad sample of firms, firms in industries with a 1% higher level of e-commerce sales have 13% more exports, after controlling for company-specific factors.
Further, in tests that specifically estimate the tax incentives to export, a 1% increase in average foreign tax rates facing U.S. companies with binding foreign tax credits results in an increase in exports of 38% more for firms in industries have just 1% more sales through ecommerce activities. This difference translates into $42 million of additional export sales for a company with export sales equal to the mean of $111 million. Since the regressions control for sales through a foreign subsidiary, these results suggest that e-commerce aids in substituting export sales for foreign subsidiary sales when there are tax advantages to the substitution.
In our second set of tests, we use country-level data and perform a similar analysis.
Whereas the company data has the advantage of being more disaggregated and allowing firms to be partitioned between those with and without binding foreign tax credits, the country data has the advantage of being able to identify exports to specific countries. The results of these tests are that, also consistent with our hypothesis, U.S. exports are more responsive to tax rates in countries that have greater infrastructure for e-commerce activity. In 1999, the most recent year with data available, a 1% increase in a country's tax rate results in an increase in export sales from the U.S to that country of 4% for countries with high levels of e-commerce infrastructure, versus -1% for countries with low levels of e-commerce infrastructure, a statistically significant difference. For a country with the average export sales value from the U.S. of $10.5 billion, these estimates translate into a difference in export sales from the U.S. of $0.5 billion for every 1% increase in tax rates.
While a modest beginning, this is the first rigorous empirical evidence that explores the effects of the "new economy" on multijurisdictional taxation and on the tax planning behavior of multinational companies. Given current levels of e-commerce trade, and the huge projected increase in cross-border e-commerce activity, documenting the effects of e-commerce on income location for tax purposes is important.
In the next section, the research context is presented. The third section provides a necessary technical background on the taxation of cross-border e-commerce transactions and related hypothesis development. Research design and results for firm-level and country-level studies are found in the fourth and fifth sections, respectively, followed by conclusions.
II. Relevant Literature
There are two main issues that potentially arise in taxation as a result of the exponential growth of the Internet and electronic commerce. First, there is the potential loss of consumption tax (e.g., sales taxes) because it is very difficult currently to collect taxes on goods purchased by consumers when delivery of the good or service is entirely electronic and across borders. Cline and Neubig (1999) and Goolsbee (2000) comprehensively address state sales tax collections and the use of e-commerce to purchase goods from other jurisdictions. We have chosen to tackle the second, lesser-explored e-commerce taxation issue: the use of e-commerce by multinational companies to achieve multijurisdictional income shifting.
While the opportunity to shift income has always existed, applying old tax rules in the new economy have lead to new income-shifting opportunities for corporations. Our focus is on the use of electronic commerce to sell goods in other countries via servers in the domestic jurisdiction, a strategy that allows the company to avoid permanent establishments in foreign countries and thereby avoid paying taxes in these countries. By avoiding foreign tax liabilities, the company saves the cost of complying with foreign tax laws and potentially higher tax rates in those countries.
Existing taxation theory is used to structure our tests of the effects of e-commerce on tax planning. Scholes et al. (2002) suggest that tax planning involves trade-offs between opportunities to reduce taxes and the costs of engaging in such tax planning behaviors. For example, operating a manufacturing facility in a tax haven may reduce the taxes on profits generated; however, the cost of labour and transportation may be significantly higher in this jurisdiction. In effect, the profits before taxes in such a location may be so low that the savings from tax do not offset the higher costs. Thus, just minimizing taxes will often not lead to the most profitable outcome. There is substantial evidence, much of which is cited by Scholes et al. and/or Shackelford and Shevlin (2002) , that supports this theory. Thus, the potential ability of any strategy to reduce taxes does not automatically mean that it is an important component of tax planning, since any savings must be considered net of the associated costs.
More specific to our research, a significant literature has developed to demonstrate that there is a clear association between income shifting across jurisdictions and tax reduction. This includes studies at both the multinational level (e.g., Klassen et al., 1993; Harris, 1993; Jacob, 1996; and Collins et al. 1997) and at the subnational level (e.g., Klassen and Shackelford, 1998; and Goolsbee and Maydew, 2000) . Recent work has also explored specific techniques used, such as strategic issuance of debt by subsidiaries in high-tax rate countries to reduce tax payments in those countries (Dhaliwal and Newberry, 2001) .
1 This body of work establishes that income shifting across jurisdictions is one possible means of tax planning.
The issue we investigate is whether e-commerce has increased income shifting across jurisdictions as a tax planning strategy by reducing the costs of engaging in this form of tax 1 See Shackelford and Shevlin (2002) for a comprehensive summary.
planning for some firms. Putting this question in the context of Scholes et al's (2002) tax planning theory, we look for empirical evidence of whether e-commerce appears to reduce the costs of engaging in cross-jurisdictional income shifting.
III. Taxation of E-commerce Transactions
The factors affecting taxation of e-commerce transactions arise from the interaction of developments in information technology with multinational taxation issues. We first discuss the nature of electronic commerce, and then consider how current international taxation is applied to electronic commerce.
Basics of E-commerce Trade
Electronic commerce or e-commerce is a nebulous term used to describe business sales transactions facilitated through computer technology rather than through the use of human intermediaries acting within traditional organizational structures or functions. The OECD, in a preliminary report (OECD 2000) , specified two definitions of e-commerce transactions based on the method of placing or receiving the order. The first definition of e-commerce is broad, and similar to that used by the U.S. Bureau of the Census (Mesenbourg, 2001) . This definition encompasses all transactions placed using computer-mediated networks, including the telephone system. The U.S. Bureau of the Census specifically defines electronic commerce as "…the value of goods and services sold over computer-mediated networks" (Mesenbourg, 2001; 3) . The second definition of e-commerce is narrow and includes only those transactions placed or received using the Internet. Both the broader (utilizing computer-mediated networks) and narrower (Internet-based networks) definitions of e-commerce are utilized in our paper, with the tests of e-commerce activity at the company level based on the broader definition, and the country level tests based on the narrower definition. This difference is necessitated by how the data available for each of these tests was defined by the data sources.
It should be noted that both of these definitions include Business-to-Business (B2B) ecommerce and Business-to-Consumer (B2C) e-commerce. However, B2C sales volume is typically less than 20% of the sales volume of B2B sales on a worldwide basis, so the descriptions in this paper will concentrate on B2B issues.
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In general, e-commerce requires computers and telecommunications technology as well as system and applications software. It requires the use of computer servers to host applications, including those used to provide e-commerce functionality such as order capture, order processing, and supply chain management. The potential for e-commerce-enabled transactions between organizations in different countries is in part dependent on the telecommunications, payment, and security infrastructure linking the two countries, and similarity and sophistication of communication protocols commonly used in the countries (e.g. EDIFACT is the more commonly used EDI standard used in Europe, while X.12 is more commonly used in the U.S.)
For the purposes of this paper, the relevant issue is how e-commerce impacts international trade, and the means by which international trade occurs. The main effects of e-commerce in this context are expected to be:
1) that e-commerce increases foreign sales; and 2) that e-commerce enables more sales to be done through exports from a central location rather than requiring foreign subsidiaries.
The first effect arises from e-commerce's "globalization" impact. This commonly cited benefit of e-commerce refers to the idea that e-commerce significantly increases international 2 The tests conducted in this paper however include both B2B and B2C sales in the e-commerce proxies. The separation between B2B and B2C can also be somewhat fuzzy since many companies sell both to other companies and to individual consumers, as noted in the study replace some subsidiaries with servers where feasible to do so. These servers may be located in the home country (which would result in an increase in export sales at the expense of foreign subsidiary sales), or may be located in foreign jurisdictions (and thus result in increases in some foreign subsidiary sales and reduce others). It may also mean that companies who previously did not engage in international trade or who are expanding foreign trade now do so through export sales rather than by creating foreign subsidiaries.
Overall, for firms with high value-to-weight ratio products, the expected overall effect is thus likely a proportionately greater increase in non-domestic sales-to reflect greater globalization-and in export sales-to reflect the ability to avoid some foreign subsidiaries.
Because the flexibility and relatively lower costs of coordination throughout the customervendor relationship afforded by internet-based e-commerce, recent forms of e-commerce are perceived as enabling many more companies to participate in automated supply chains and international trade than early forms of e-commerce, such as EDI conducted using private networks. 3 Thus, while e-commerce predates the Internet, the principal effects of e-commerce on international trade, income levels and income shifting are expected to coincide with the rise of Internet-based e-commerce in the late 1990's.
E-commerce and International Taxation
While many operational factors are important, companies' preference for export sales versus foreign subsidiary sales are influenced by the different tax treatments of these two approaches to international trade (Kemsley,1998) . By permitting greater flexibility in the use of exports, e-commerce has the potential to make companies more sensitive to tax incentives.
However, the actual relationship between e-commerce and tax incentives is determined by how e-commerce based trade is taxed.
To have a beneficial effect on a company's international tax position, e-commerce must affect both the factors that trigger taxation in a given jurisdiction, and the attribution of income to be taxed in that jurisdiction. 4 Both of these issues are typically dealt with in international taxation via bilateral tax treaties to prevent companies from paying tax to both countries. The United States, for example, has such agreements with more than 50 countries. The huge network of treaties allows virtually every investment destination to have treaty protection. 5 Treaties among countries are reasonably similar because most countries follow the OECD model treaty.
A key part of these treaties is the definition of a permanent establishment, or PE.
Companies are only taxed in a country if they have operations sufficient to trigger a PE there. In simplified terms, a PE exists when the company has a fixed place of business. To further clarify this concept, many treaties specify that a PE exists in a particular country if the company (a) has a fixed place of business, such as a premises or place of management, with some degree of permanence, or (b) carries on a business through employees or dependent agents who have authority to conclude contracts on behalf of the company.
There has been considerable debate since 1997 over whether these factors are appropriate to e-commerce transactions. This issue began to be addressed at an OECD e-commerce conference in Ottawa in October 1998. This conference resulted in the creation of five teams whose purpose has been to advise the OECD on specific technical issues identified at this conference; for example, how to define e-commerce for statistical collection and other purposes as described above.
Efforts by these teams and other OECD advisory groups led in December 2000 to the OECD making changes to the commentary on its model treaty to clarify the definition of a PE.
The changes reflect a general understanding that a web site, by itself or facilitated through a web-hosting arrangement, is not a permanent establishment. Furthermore, the Internet service provider (ISP) hosting the company's web site is not usually a dependent agent of the company (which would have resulted in a PE). On the other hand, owning or leasing, and operating a server on which the web site resides may cause a PE if the server performs essential business processes for the company. Finally, as a significant change from previous treaty provisions, the OECD has stated that it feels that no human interaction is necessary for the server to be a PE, but only that the server performs a core function of the business. Ossi (2001) illustrates this point by noting that a web server that merely advertises the company's products will not generally create a PE since advertising is not a core function; however, if the web site also solicits orders, does credit checks and processes orders, the web site will likely create a PE in its host country. Since the OECD documents are only a model treaty, countries are free to deviate from it. For example, the UK has indicated that owning or leasing a server is not sufficient to trigger a PE in that country independent of the server's functions; there must be human intervention as well.
The preceding discussion focuses on what triggers a PE, and suggests that companies may strategically deploy web servers as substitutes for sales offices to avoid taxation. However, as noted earlier, an understanding of how income is attributed to a jurisdiction for taxation purposes is also necessary to fully appreciate how e-commerce is likely to be employed for tax planning.
New Tax Planning Opportunities: Avoiding Foreign Taxes
A key issue in the substitution of servers for foreign subsidiaries with sales offices for tax purposes is the amount of profit that is associated with (attributed to) such a server. This is a separate issue from whether a PE has been established. Even where a PE is deemed to exist, transfer pricing rules must be applied to determine the profits attributed to it. Factors that influence the transfer price include attribution of assets and risks to a PE, determination of the profits earned by the PE if it were an independent entity; and consideration of how the PE interacts with other parts of the organization, particularly the head office. While application of the transfer pricing rules to an e-commerce context is challenging, it appears that since the risks borne and value added by an order-taking server location will generally be quite low, the amount of profits attributable to the server itself will also generally be quite small (Haigh, 2001) . To the extent that there are noteworthy non-tax costs of establishing and maintaining such a foreign server and complying with foreign tax laws, the costs may exceed the benefits for many companies.
Since web sites can substitute for some foreign sales personnel, companies would appear to have two basic choices to achieve income shifting. First, companies could use domestic servers to undertake international sales in high tax-rate jurisdictions without paying foreign taxes, though domestic taxes will continue to apply. This would suggest a preference for using export sales relative to foreign subsidiaries for companies located in relatively high tax rate jurisdictions. Alternatively, non-U.S. company may establish a subsidiary in a low-tax foreign country, and then operate a global sales web site from that location to reduce taxes on foreign sales by avoiding tax in high-tax rate domestic jurisdictions and in high-tax rate foreign jurisdictions. 6 This would suggest a preference for using foreign subsidiaries relative to export sales for companies located in relatively high tax rate jurisdictions. In either case, e-commerce can aid the company in avoiding high foreign taxes on the income generated by the sales in high tax-rate foreign jurisdictions.
Given that U.S. corporate tax rates are relatively low compared to those in many of the countries U.S. companies do business in and the anti-avoidance rules in the U.S. tax code, it is expected that U.S companies find operating globally using a domestic server to be more viable than creating a PE and deploying a server in a low tax-foreign jurisdiction to reduce taxes. 7 In general, e-commerce thus enables U.S. companies to more easily shift income for tax purposes by lowering the cost of using export sales (by using domestic servers to service foreign markets). 
com/nl/).
The secure server authentication certificates for this site are registered to Apple Computer in California, implying that the server hosting the web site is also in California. One can infer, 6 If the company is U.S., the subsidiary is likely to be a Controlled Foreign Corporation and sales of goods not manufactured in the country with the web-site subsidiary would be Subpart F income-effectively negating the benefits of placing the web site outside the U.S. 7 If the U.S. company manufactures its products in lower tax rate foreign jurisdictions, using this country to host foreign sales would be the preferred plan because such sales would not be considered to fall under Subpart F.
therefore, that all international sales of Apple computers through its web store originate from California.
Consistent with the preceding discussion, our hypothesis is (in alternative form):
The export sales of U.S. firms that are significantly engaged in e-commerce will be more sensitive to tax incentives than U.S. firms that are not significantly engaged in
e-commerce, controlling for other factors
To test the hypothesis, we use both U.S. company-level and country-level tests. The company-level test has the advantage of allowing the researcher to explore the trade-off made by specific companies and control for company-specific factors. However, since companies aggregate exports and foreign subsidiary sales for all foreign operations, company-level analyses suffer from being unable to accurately segment sales in high tax-rate countries from those in low tax-rate countries. On the other hand, country-level analyses can incorporate the different incentives provided by country-specific tax rates, but suffer from aggregation across companies, at least within defined segments. By employing both sets of tests, more compelling evidence is presented. The two tests are separately described.
IV. Company-level Tests

Data and Sample
There is little empirical evidence on the effect of the New Economy on tax planning. This is partly due to the newness of the topic: there has been little time for archival data to be accumulated. Further, the scarce data that does exist is difficult for researchers to obtain due to its proprietary nature and its sensitivity.
Our sample begins with all U.S. Compustat firms reporting at least $1 million of either foreign subsidiary sales or export sales during our sample period of [1995] [1996] [1997] [1998] [1999] [2000] [2001] . Like other studies of international tax planning (e.g., Collins et al., 1998; Kemsley, 1998; Mills and Newberry 2001; Dhaliwal et al., 2001; and Rego, 2003) we restrict our sample to firm-years in which both pre-tax domestic and pre-tax foreign earnings are non-negative (or total pre-tax income is non-negative if there are no foreign subsidiary sales). Losses make it difficult to determine the cross-border incentives. The resulting "full multinational" sample contains 8,027
observations. Below, we eliminate from this sample all observations with insufficient data to estimate our regression equation. The bulk of the deleted observations do not have foreign operations necessary to produce a foreign tax rate. Thus, our "testing" sample contains 3,687
observations. 8 Table 1 shows the distribution of sample firms by industry, according to the classification of Fama and French (1997) The main variable of interest is a measure of e-commerce activity. The ideal measure of ecommerce activity would be a company-specific measure of B2B (or possibly B2B plus B2C) sales activity. However, such a detailed measure of e-commerce activity at the firm level is not publicly available, so we use data collected by the U.S. Census Bureau beginning in 1999, which is reported in the U.S. Department of Commerce E-Stats publication. According to the E-Stats publication, the industries included in the Census Bureau surveys comprise roughly 70% of the economic activity measured in the 1997 Economic Census, with industries such as agriculture, mining, utilities and some service categories not included. As expected from Census Bureau surveys, the sampling data collection and tabulation approach, as described in the E-stats publication, appear rigorous and the sample includes anywhere from 7,000-50,000 companies depending on the industry sector being surveyed, with high response rates and adjustments made for non-response bias. The value of shipments, both in total and using e-commerce, are reported by three or four digit NAICS industry codes (depending on the industry). In total, 20 manufacturing and 20 wholesale, retail and service industries are disclosed. We use this reported percentage sales as our measure of e-commerce for each firm by NAICS industry. In years prior to 1999, we use the rates reported for 1999.
Firm-specific variables are retrieved from Compustat. Geographic reporting, which includes export sales to non-affiliated foreign customers, is a required disclosure under U.S.
GAAP for all companies with at least 10% of their sales made through foreign operations or through exports. Compustat reports these data. Where Compustat codes either exports or foreign subsidiary sales as missing, but reports the other, we assume that the missing value is zero. Table 2 provides distributional statistics of firm characteristics for the larger sample.
Exports have an overall mean of $75 million, with the mean among non-zero observations being $170 million. Exports represent 32% of all foreign sales on average, and range from zero, indicating no exports, to one, indicating no foreign subsidiary sales.
Relation of global activity and e-commerce
Before testing the hypothesis, it may be useful to estimate the relation between ecommerce and measures of global activity. To do this we first regress total non-domestic sales on our e-commerce proxy and a measure of size using the full international sample of firm-years.
Based on the belief that e-commerce firms can more easily become global, we expect the ecommerce proxy to be positively related to total foreign sales (sum of export sale and sales through foreign subsidiaries). The results of this regression are presented in Table 3 , Panel A.
Column (1) displays the results using the log of total non-domestic sales (i.e., the sum of exports and foreign subsidiary sales) as the dependent measure. The results show that, as expected, after controlling for size, e-commerce firms generate significantly more sales in foreign jurisdictions.
Column (2) deflates the foreign sales measure by total sales. Using this measure of globalization, the coefficient on the e-commerce proxy continues to be positive at the 1% level of statistical significance. Thus, our data is consistent with firms in e-commerce industries being more global.
To explore the second implication, that ecommerce firms engage in more exports, Panel B
reports regressions with measures of exports as the dependent variable. Columns (1) and (2) displays the results of estimating the regression using the log of exports as the dependent measure. Columns (3) and (4) deflate exports by foreign subsidiary sales (the dependent measure used in Kemsley, 1998) . Due to the large number of zeros in the dependent measure (56% of exports and 80% of the exports to foreign subsidiary sales ratio are zero) the regressions are also estimated using the tobit procedure in columns (2) and (4).
The main variable of interest is the coefficient on the e-commerce sales proxy, Ecomm sales. When the dependent measure is the log of exports, this coefficient is 0.057 and statistically different from zero at the 1% level. The foreign subsidiary sales and market value have negative and positive coefficients, respectively, as would be predicted. Finally, the year indicator variables' coefficients (not tabulated) show a decline in exports during the sample period. Column (2) of Table 3 displays the results of using Tobit to estimate this equation. The most noteworthy feature is the doubling in the size of the coefficients. The larger coefficients are consistent with the large proportion of zeros in the dependent measure, which bias OLS coefficients. The Tobit estimate of 0.131 implies that, in the cross-section, firms in industries with e-commerce sales that are higher by 1% (i.e., e-commerce is 10% rather than 9% of total sales), have exports that are, on average, 13% more exports.
When the dependent measure is the ratio of exports to foreign subsidiary sales, the coefficient on the proxy for e-commerce activity continues to be positive and statistically significant at the 1% level. The coefficient on the log of market value, however, becomes negative in the OLS regression and not statistically different from zero in the tobit regression.
These results suggest that a 1% difference in e-commerce sales levels imply a difference in the proportion of exports to foreign subsidiary sales to be 0.041. With a mean value for non-zero observations of 0.70, this coefficient implies a difference of 6%. Overall, the regressions in Panel B support the assertion that e-commerce firms are not only more global, but also engage in greater export sales even after controlling for sales through foreign subsidiaries. However, deflating by foreign subsidiary sales reduces the estimated magnitude of the effect, presumably because e-commerce firms, being more global, also have more foreign subsidiary sales. 9 While not demonstrating that taxes affect the relation between e-commerce and exports, they do suggest that e-commerce companies are able to more easily utilize export sales.
Research Design
Having established that firms with greater use of e-commerce are more global and engage in greater export sales, we now turn our attention to the effect of these differences in cost of engaging in international trade on the tax planning behavior of the firms. Export sales by U.S.
companies are taxed differently than sales made through foreign subsidiaries. First, export sales create income for the U.S. company and so are subject to U.S. taxation immediately. Sales through a foreign subsidiary are sales of a corporation in another country and so income from those sales are subject to foreign taxation immediately, and then subject to U.S. taxation upon (future) repatriation. 10 Upon repatriation, the U.S. gives a credit for foreign taxes paid on the foreign income. However, these credits are limited to a firm's U.S tax rate times the net foreign income.
11 If the foreign tax rate is below the U.S. tax rate, there is a deferral of the incremental taxation until repatriation occurs. At this time incremental taxes are paid to ensure the total taxes equal the U.S. taxes on the foreign income. When the foreign tax rate is greater than the U.S. tax rate, the company pays the higher foreign tax rate for sales through its foreign subsidiary and no additional taxes upon repatriation. In these cases, firms pay more total taxes because the foreign tax credit eliminates all U.S. taxes but is insufficient to offset all foreign taxes (i.e., the firms are in a binding foreign tax credit position).
The situation is further complicated because the foreign tax credit is applied to average income repatriated, so taxes from a high tax-rate country are averaged with taxes from lower tax rate countries. In general, the relatively modest U.S. tax rates mean that many companies' foreign subsidiaries are in higher tax rate regimes, and the lack of an offsetting tax credit means that these companies have an incentive to export rather than sell through foreign subsidiaries to these other countries.
Kemsley (1998) points out a second tax incentive that exists for certain export sales.
Manufacturing exports are considered to be 50% foreign sales when computing foreign tax credits. This is advantageous since it typically increases the available foreign tax credit, and thus effectively lowers the computed tax rate on repatriated foreign income.
Since these two incentives both encourage exports for companies that do not currently have sufficient foreign tax credits to offset their foreign tax payments (and thus are in a binding 10 Kemsley (1998) quotes Feldstein (1994) that multi-national corporations repatriate approximately 70% of their foreign after-tax earnings after the U.S. changed their income tax rates from 46% to 34%. 11 This description is a simplification of the real system that has become extremely complex. However, the only special adjustment to this basic description of the foreign tax credit calculation that is important to our study is the one relating to export sales, described below.
foreign tax rate position), the two cannot be empirically separated. As a result, Kemsley (1998) combines the two incentives into one export tax incentive proxy, our version of which is defined as follows:
where:
ETI is the marginal export tax incentive; t F is the foreign tax rate;
t US is the U.S. tax rate; and α is the portion of export earnings treated as foreign-source income, typically 0.5 for manufacturing companies and 0 for others.
The U.S. tax rate is reduced by α to account for the proportion of export sales considered to be non-U.S. sales for the calculation of the foreign tax credit. The difference between the foreign and U.S. tax rates is the benefit of reporting the sales in the U.S., net of the effect of α.
Kemsley hypothesizes and finds evidence consistent with the export tax incentive variable being positively related to companies' export activity for companies in a binding foreign tax rate position. Companies in a non-binding foreign tax rate position are not expected to have this relation, which is consistent with the evidence found.
To test our hypothesis, we incorporate both these tax incentives and the proxy for firms expected to be involved in e-commerce activity. The relations found by Kemsley should be strongest among this subset of firms due to their greater ability to undertake exports from their domestic location.
Using a logged specification, our empirical model is as follows: FTCBind is an indicator variable taking on the value of 1 if the computed foreign tax rate (foreign current tax expense divided by foreign pre-tax income) exceeds the U.S. statutory tax rate of 35%.
ETI is the export tax incentive as defined in equation (1), and equals the difference between the computed foreign tax rate, and the U.S. statutory tax rate times one minus alpha. The computed foreign tax rate is the foreign tax expense divided by foreign pre-tax income. Alpha equals one-half for manufacturing firms and zero for others.
Ecomm is the percentage of sales that are made through E-commerce for the NAICS industry in which the company is a member.
ln(FSPTI)
is the logarithm of foreign pre-tax income reported on foreign operations.
ln(FSSale) is the logarithm of sales from foreign subsidiaries to unaffiliated customers.
ln(MV)
is the logarithm of fiscal year end market value of common equity.
Industry is a series of 28 indicator variables, each denoting industry membership.
Year is a vector of six indicator variables, one for each year, 1995-2000.
Multiplying the export tax incentive proxy, ETI, by both the FTCbind and (1 -FTCbind)
indicators allows for separate estimates of the relation between ETI and ln(Export) for these two subsamples. 12 The interaction of these variables with the Ecomm indicator variable estimates the degree to which the relation differs with the value of Ecomm.
A positive estimate of the coefficient on the interaction of Ecomm and binding firms' export tax incentive, β 7 , is consistent with rejecting the null form of the hypothesis. While we expect e-commerce increases the responsiveness of exports to the export tax incentive, it may be the case that the positive relation would hold in the absence of e-commerce. Thus, β 3 may be positive. While there are industry controls, we also include the Ecomm main effect since the industry indicator variables do not fully span this variable.
Where no exports were made, the value of ln(Exports) is set to zero, but the observations continue to be included. Due to the large number of zero values for the dependent measure (56% of the observations are zero in the tests reported below), equation (2) is estimated using both OLS, with Huber-White robust standard errors, and using the Tobit estimation technique.
Foreign subsidiary sales are included in the regression to control for the level of this variable for the company. Since companies are expected to trade off exports and foreign subsidiary sales, the coefficient on this variable is expected to be negative. With foreign subsidiary sales included in the regression, the coefficients on other variables can be interpreted as their influence on exports after controlling for foreign subsidiary sales. Market value is included as a size control and its coefficient is expected to be positive. Fixed effects controls for industry and year are used in this regression as well. To create the matrix of industry indicators, companies are initially classified by their primary 4-digit SIC code and categorized into the 48 "logical" industry groups defined by Fama and French (1997) . Where insufficient firms were found in a single industry (i.e., less than 1% of the sample), closely related industries were combined, resulting in 29 industries.
Our specification differs from Kemsley (1998) in several ways. First, Kemsley deflates all variables by foreign sales and windsorizes the dependent measure (exports divided by foreign sales) at 99%. We chose to use a logged specification, use market value as an additional size control and report t-statistics using the Huber-White heteroscedastic-consistent standard errors.
We believe this specification is both a more appropriate econometric approach to deal with cross-sectional size differences (Barth and Kallapur, 1996) and more consistent with the manner in which e-commerce affects international trade. 13 The use of e-commerce increases both the ability of the company to engage in international trade and to use a domestic server as a basis for that trade. This suggests that export sales will increase but the effect on foreign subsidiary sales is likely to increase to some degree as well. Thus, the predicted relation of e-commerce activities and the ratio of exports to foreign subsidiary sales is less clear than the prediction with exports alone. We include, however, foreign sales as a control variable. Second, Kemsley (1998) multiplies the export tax incentive variable by foreign return on sales presumably to translate the incentive generated by a tax rate on income to one on sales. Because we do not deflate our variables and believe multiplying the tax incentive by foreign profits could reduce the interpretability of our regression coefficients, we chose to simply use the tax rate incentive.
14 Finally, rather than using two-digit SIC codes to denote industry, we use the more recent definitions suggested by Fama and French. These definitions, for example, allow us to have a more sophisticated definition of high technology firms.
15 Table 4 provides summary statistics for the sample used to estimate equation (2). Table 4 to those of the larger sample in Table 2 reveal that the smaller sample consists of larger firms with proportionately smaller exports to total foreign sales. These patterns are consistent with the requirement of having foreign operations.
Comparisons of values in
13 When we define the variables as in Kemsley (1998) and restrict our sample to manufacturing firms, we are unable to obtain estimates consistent with the results he reports. Specifically, the coefficient on the interaction of the nonbinding indicator and the tax incentive is negative and statistically significant (rather than being zero) and the coefficient on the interaction of the binding indicator and the tax incentive is not different from zero. However, we are using a different sample and a later time period which may have negatively affected the overall relation between the tax incentive and the ratio of exports to foreign subsidiary sales. In addition, we present below results using our specification that support the conclusions of Kemsley (1998) . 14 Multiplying our variable ETI with ln(FSPTI) to obtain an analogous variable to that used in Kemsley (1998) yields qualitatively similar results to those reported below.
Results of hypothesis test
The results of estimating equation (2) with the testing sample are presented in Table 5 .
Column (1) displays the results of the regression without the interaction with Ecomm (the "base" regression). These results can be compared to Kemsley (1998) . Consistent with his results, we find that firms with binding foreign tax credit positions respond to the incentive to export by exporting more, after controlling for foreign sales through subsidiaries; i.e., the coefficient on FTCBind × ETI is statistically significant at the 1% level. Also consistent with Kemsley, we find that the analogous coefficient for firms not facing binding foreign tax credit positions is not statistically significant.
The second set of results includes interactions for the e-commerce proxy, Ecomm.
Consistent with the hypothesis, the coefficient on the interaction, Ecomm × FTCBind × ETI, is statistically significant at the 5% level. Thus, firms in industries that sell more through ecommerce techniques respond more strongly to the export incentive than do other firms. We do not find, however, that the coefficient on the second-order interaction FTCBind × ETI is statistically significant. This implies that, in the absence of e-commerce sales, there is no detectible relation between the tax incentive and export sales during our time period. However, the coefficient on the interaction FTCBind × Ecomm is negative and statistically significant at the 5% level, suggesting that the (non-tax) effect of e-commerce sales on exports is generally smaller for binding firms.
The last column in the Table re-estimates the equation using the Tobit technique. Like the earlier regressions, the coefficients are generally larger. The coefficient of interest continues to be statistically significant at the 5% level.
Our point estimates can also provide a sense of how economically important e-commerce has been to tax planning behavior. If we consider a change in the level of e-commerce sales of 1%, the Tobit estimates in Table 5 suggest that, controlling for other incentives to engage in export sales, a 1% increase in average foreign tax rates of companies with binding foreign tax credits results in an increase in exports of 38% for such firms. This increases in export sales translate into $42 million for a company with exports equal to the mean of $111 million.
V. Country-level Test
Research Design
The firm-level tests in the previous section provided evidence consistent with firms likely to be engaged in e-commerce transactions responding to a greater degree, on average, to the firm-specific tax incentive to use exports. However, the firm-level data can only use the total foreign activity of the firm, whereas the decision to export rather than utilize foreign subsidiaries can be made on a country-by-country basis.
To supplement the findings in the previous section, we explore the same question using data aggregated at the country level in this section. The company tests assume that companies in binding foreign tax rate positions, on average, export more as the tax incentives increases. The country level tests assume that U.S. companies that export to high tax rate countries are, on average, in more binding foreign tax credit positions. In this context, our hypothesis implies that the responsiveness of U.S. multinationals to higher foreign tax rates is greatest for firms that use e-commerce. Thus, the regression model is basically the log of total exports to non-affiliates in the country from the U.S. regressed on proxies for e-commerce infrastructure and foreign country tax rates. The interaction of e-commerce infrastructure and country tax rate is used to test the hypothesis. Other variables are included to control for country-specific non-tax factors that potentially influence the relation between the country's tax rate and the choice between exports and foreign subsidiary use.
B2B e-commerce for larger volume or more regular transactions typically requires some level of integration of the buyer's and seller's information systems, as typified by supply chain management. This requires a reasonably sophisticated technological infrastructure at both the buyer's and seller's locations. Thus, while not ideal, the measure of country-level infrastructure provides a proxy for this necessary, but not sufficient, condition for e-commerce sales activity.
As in the previous section, we begin with the country-level regression model of Kemsley (1998) as the basis for our tests, and modify it to include a proxy for countries with significant ecommerce activity. Ideally, this would be a measure of aggregate B2B e-commerce sales.
However, we have not been able to find a source for such a measure. Therefore, we use a proxy for the amount of e-commerce infrastructure, something necessary, but not sufficient for transnational e-commerce sales. Our tests assume that firms selling to countries with better ecommerce infrastructures will find it easier to use B2B e-commerce to substitute export sales for foreign subsidiary sales. Our regression equation is
Ln(CExport) is the log of total exports from the U.S. to non-affiliates in the country.
ETR is the country's effective tax rate for U.S. majority-owned foreign affiliates.
ICT is the expenditure on information and communication technology as a percentage of GDP.
ln(CFSSale) is the log of sales by majority-owned foreign affiliates of U.S. companies.
Oil is the ratio of the value of oil sales by majority-owned foreign affiliates to the value of total sales by affiliates.
ln(GDPpc) is the log of country GDP per capita in U.S. dollars.
GCIR
is the global competitiveness index rank of the country.
Asia is an indicator variable with a value of 1 if the country is in Asia.
In this regression, the hypothesis is tested by the interaction of ICT and ETR, and the coefficient is expected to be positive to reject the null form of the hypothesis.
The control variables are meant to capture non-tax costs and benefits of exports over foreign subsidiaries. Kemsley (1998) cites several international trade studies that have explored the trade-off between these two alternatives. 16 As in the previous models, foreign subsidiary sales are included as a control variable to explicitly consider the trade off of exports and foreign operations (implying a negative coefficient); in this case, the variable may also capture the relative size of foreign activity in the country (implying a positive coefficient). Oil-rich regions should be a relative disincentive to use the export choice because exports are not easily substituted for foreign oil operations. A higher local GDP implies a more productive local economy, making operating a foreign subsidiary more profitable and reducing exports. Using a similar logic, the global competitiveness index should have a positive effect on exports since a small rank in the index is associated with a more competitive economy. Finally, consistent with Kemsley (1998) , we include an indicator variable for countries that are in Asia since cultural and linguistic differences are expected to make operating a subsidiary relatively more difficult. We also make similar changes to the Kemsley (1998) model as reported for the company-level tests, namely: use of foreign sales (CFSSale) as a control variable rather than as a deflator for the dependent variable; and use of a logged specification.
Sample
The sample is the intersection of countries with data for 1999 in the data sources used to measure variables in the regression. Exports, foreign sales and effective tax rates are from 16 In addition to the controls used, a variety of other controls were included as specification checks. These included the trade restriction, equity restriction and political turmoil indices from Kemsley (1998) , and measures of inflation, population, and human development. None of these variables had statistically significant coefficients, nor did their inclusion alter conclusions drawn. Thus, due to the small sample size, they were not included in the main results. Table 6 .
Results
The results of estimating equation (3) with this sample are presented in Table 7 . Column
(1) displays the results of the regression without the ICT variable or its interactions (the base regression). These results can be compared to Kemsley (1998) . We do not find a significant coefficient for foreign country tax rates, contrary to Kemsley's findings.
Column (2) includes interactions for the e-commerce infrastructure proxy, ICT. The interaction provides support for our hypothesis. In particular, we find a significant interaction between e-commerce infrastructure and country tax rates, at the 5% level; however, the main effect of ICT is significantly negative. At large values of ETR (53.3%) the sum of the main effect and the interaction is slightly positive, for all others it is negative. In spite of this somewhat puzzling result, the effect of ecommerce infrastructure on the incentives generated by the tax rate seems clear. For countries with low levels of e-commerce infrastructure spending (the 5 th percentile value is 3.13%), the effect of a 1% increase in tax rates is a decrease in exports of 1%. However, for a country with a high level of e-commerce infrastructure spending (the 95 th percentile value is 10.30%), the effect of a 1% increase in tax rates is an increase in exports of 4%. The difference of 5% on the average value of U.S. exports of $10.5 billion, translates into an increase in exports of $0.53 billion.
The signs on the other control variables are largely in the expected direction, except for the global competitiveness index ranking which has a marginally significant positive coefficient rather than the predicted negative coefficient. The sign of this coefficient may arise due to the high correlation of GCIR and ln(GDPpc). Exclusion of either or both variables reduces the magnitude of the coefficient on the interaction, but it continues to be statistically significant at the 5% level.
VI. Conclusions
This research represents a beginning exploration into the effects that e-commerce trade technologies have had on international tax planning. While a modest beginning, the results demonstrate that the effects of e-commerce are observable within both company level data and within country-level macro data.
We have begun by exploring one tax planning technique: the use of ecommerce to avoid a foreign subsidiary. The tests document that not only are exports more prevalent within companies that are in e-commerce-intensive industries, but also that the sensitivity of exports to tax incentives is positively related to e-commerce activity. The positive influence of ecommerce is also shown for macro data at the country level.
This research is important as a first step in understanding the past effects of e-commerce on tax planning in an effort to predict the future effects. B2B e-commerce, particularly at the international level, is still considered to be in its infancy. As the prevalence to e-commerce enabled sales grows, our evidence confirms that the affects of ecommerce on multinational tax planning, and thereby tax revenues, may be a very important issue for tax policy makers to consider. This table displays summary statistics for the maximum sample of multinational company-years: those with export and/or foreign subsidiary sales of at least $1 million and positive pre-tax income.
Variables are defined as follows. Total sales, net income and pre-tax income are consolidated reported numbers. Market value is fiscal year end market value of common equity. Exports is the company's domestic exports to unaffiliated foreign customers as reported in the geographic segment disclosures. Foreign sub sales is the sales from foreign subsidiaries as reported in the geographic segment disclosures. Total foreign sales is the sum of exports and foreign sub sales. Exports to total foreign sales is exports divided by the sum of exports and foreign sub sales. ln(•) denotes the logarithmic function. Ecomm sales is the percentage of sales that are made through Ecommerce for the NAICS industry in which the company is a member, as reported by the Department of Commerce. FTCBind is an indicator variable taking on the value of 1 if the computed foreign tax rate (foreign current tax expense divided by foreign pre-tax income) exceeds the U.S. statutory tax rate of 35%. Export tax incentive equals the difference between the computed foreign tax rate, and the U.S. statutory tax rate times one minus alpha. Alpha equals one-half for manufacturing firms and zero for others. Foreign sub PTI is the sum of reported pre-tax income of foreign operations plus total company pre-tax return on sales times export sales. Regressions are estimated using 8,027 firm years from1995 to 2001, except for regressions with Exports to Foreign Sub Sales which is missing for 789 observations due to no foreign subsidiary sales. Regression variables are defined in Table 2 . The industry and year indicator variables are defined as presented in Table 1 . In parentheses, regression t-statistics are displayed; they are computed using Huber-White robust standard errors. In the regressions, 56% and 80% of the observations of ln(exports) and exports to foreign sub sales, respectively, are zero. *** Significant at the 1% level; one-sided test for directionally-predicted coefficients; two-sided test otherwise Panel A displays summary statistics for the maximum sample of multinational company-years: those with export and/or foreign subsidiary sales of at least $1 million. Panel B displays summary statistics for the subsample with sufficient data to estimate the tax incentives model.
Variables are defined as follows. Total sales, net income and pre-tax income are consolidated reported numbers. Market value is fiscal year end market value of common equity. Exports is the company's domestic exports to unaffiliated foreign customers. Exports to total foreign sales is exports divided by the sum of exports and foreign sub sales. Foreign sub sales is the sales from foreign subsidiaries as reported in the geographic segment disclosures. ln(•) denotes the logarithmic function. Ecomm sales is the percentage of sales that are made through Ecommerce for the NAICS industry in which the company is a member. FTCBind is an indicator variable taking on the value of 1 if the computed foreign tax rate (foreign current tax expense divided by foreign pre-tax income) exceeds the U.S. statutory tax rate of 35%. Export tax incentive equals the difference between the computed foreign tax rate, and the U.S. statutory tax rate times one minus alpha. Alpha equals one-half for manufacturing firms and zero for others. Foreign sub PTI is the sum of reported pre-tax income of foreign operations plus total company pre-tax return on sales times export sales. Table 5 Company regression of exports on e-commerce activity and tax incentives 
